Solid-phase assays of receptor-binding specificity.
Influenza virus attachment to sialic acid-containing molecules on the cell surface initiates the infection. The spectrum of functional receptors on target cells and decoy receptors on cells and epithelial mucus varies substantially between animal species leading to variations in the receptor-binding specificity of viruses circulating in these species. Analysis of the receptor specificity of different animal and human influenza viruses can give insight into factors and mechanisms that determine viral host range, tissue and cell tropism, replication efficiency, and pathogenesis. Knowledge of viral receptor specificity may also be useful for the development of more efficient influenza vaccines and anti-influenza drugs.A majority of known receptor specificity assays measure influenza virus binding to sialic acid-containing natural and synthetic compounds (receptor analogues). Here, we describe protocols of two solid-phase enzyme-linked receptor-binding assays which are technically similar to standard ELISA. Each assay determines binding of the virus immobilized in the wells of 96-well plate to receptor analogues in solution. In the direct binding assay, the virus binds to either synthetic biotinylated sialylglycopolymers or to peroxidase-labeled sialylglycoprotein fetuin (Fet-HRP); the apparent association constants of the virus-receptor complexes are calculated from the Scatchard plots of the binding data. In the fetuin-binding inhibition assay, the virus is incubated with a mixture of unlabeled receptor analogue and standard preparation of Fet-HRP; the association constant for analogue is calculated based on the level of its competition with Fet-HRP.